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Ñòàòüÿ ïîñâÿùåíà îïûòó ïðèìåíåíèÿ ýëåêòðè÷åñêîãî ìèêðîñêàíåðà ïðè ãåîôèçè÷åñêèõ èññëåäîâàíèÿõ ñêâà-

æèí. Ýëåêòðè÷åñêèé ìèêðîñêàíåð ïîçâîëÿåò îïðåäåëÿòü ýëåìåíòû çàëåãàíèÿ ïëàñòîâ è òðåùèí, ïàðàìåòðû

òðåùèí è ïóñòîòíîãî ïðîñòðàíñòâà, ïåðâè÷íóþ è âòîðè÷íóþ ïîðèñòîñòè, à òàêæå íàïðàâëåíèå ìèíèìàëüíîãî

ãîðèçîíòàëüíîãî íàïðÿæåíèÿ.

Êëþ÷åâûå ñëîâà: ìèêðîñêàíåð, òðåùèíà, óãîë ïàäåíèÿ, àçèìóò ïàäåíèÿ, ïåðâè÷íàÿ ïîðèñòîñòü, âòîðè÷íàÿ

ïîðèñòîñòü.

Ìåòîäû ïëàñòîâîãî ìèêðîýëåêò-

ðè÷åñêîãî ñêàíèðîâàíèÿ çà ñ÷åò âû-

ñîêîãî âåðòèêàëüíîãî ðàçðåøåíèÿ,

ñîïîñòàâèìîãî ñ äàííûìè êåðíà, è

îáçîðíîé îöåíêè ñòåíîê ñêâàæèíû,

ïîçâîëÿþò ïîëó÷èòü óíèêàëüíóþ äëÿ

ïðàêòèêè ãåîôèçè÷åñêèõ èññëåäîâà-

íèé ñêâàæèí èíôîðìàöèþ:

– î ñëîæíîïîñòðîåííûõ êîëëåêòî-

ðàõ (âûäåëåíèå è õàðàêòåðèñòèêà ìèê-

ðîãîðèçîíòîâ, îïðåäåëåíèå òèïîâ

òðåùèí è ïàðàìåòðîâ òðåùèíîâàòîñ-

òè, îöåíêà ïðîíèöàåìîñòè ïî ðàñêðû-

òîñòè è ïëîòíîñòè òðåùèí, îïðåäåëå-

íèå èñòèííîé ýôôåêòèâíîé òîëùèíû,

ïðèâÿçêà ãëóáèíû îòáîðà è îðèåíòè-

ðîâêè êåðíà);

– î ñòðóêòóðå ìåñòîðîæäåíèÿ (îï-

ðåäåëåíèå óãëîâ ïàäåíèÿ è àçèìóòîâ

ïðîñòèðàíèÿ, ñòðóêòóðíûõ íåñîãëà-

ñèé, òåêòîíè÷åñêèõ íàðóøåíèé);

– î ñåäèìåíòîëîãè÷åñêèõ îñîáåí-

íîñòÿõ (íàïðàâëåíèå ïîëåîòå÷åíèÿ,

ôàöèè è öèêëû);

– î íàïðàâëåíèè ñòðåññîâ.

Èíôîðìàöèÿ, ïîëó÷àåìàÿ â ðå-

çóëüòàòå îáðàáîòêè è èíòåðïðåòàöèè

ìàòåðèàëîâ ýëåêòðè÷åñêîãî ìèêðî- Ðèñ. 1. Ñòðóêòóðíûé àíàëèç.

F.A. Agzamov, O.F. Kondrashov, S.F. Komleva. Necessity of

the reservoir properties accountancy in the selection of agents

and adjusters of drilling and cement fluids filtration

characteristics.

The article covers some causes of reservoir properties

deterioration during completion and grouting processes. Necessity

of physical-chemical mechanics methodology application is

established when considering molecular interaction in «solution -

porous medium» system for the selection of agents regulating

filtrate return of drilling and cement fluids. Experimental results

are given.

Key words: drilling and cement fluids, water loss, surface

phenomena, non-Newtonian properties, microrheology parameters,

the viscoelastic properties.
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Ðèñ. 2. Ïðèìåð îöåíêè ïîðèñòîñòè ïî ñêâàæèíå.

èìèäæåðà, â îñíîâíîì,

ïðåäñòàâëÿåò ñîáîé íàáîð

ãåîëîãè÷åñêîé èíôîðìà-

öèè: ñåäèìåíòîëîãèÿ, óãëû

ïàäåíèÿ ïëàñòîâ, ðàçëîìû,

òðåùèíîâàòîñòü è ò.ä.

Òàêîãî ðîäà èíôîðìà-

öèÿ, íàïðèìåð, íåîáõîäè-

ìà äëÿ ñîçäàíèÿ òî÷íûõ

ãåîëîãè÷åñêèõ ìîäåëåé

ñëîæíîïîñòðîåííûõ çàëå-

æåé è ïëàñòîâ ñî ñëîæíûì

êîìïîçèöèîííûì ñîñòà-

âîì.

Èìèäæèíã ïî ñðàâíå-

íèþ ñ îáû÷íûì êåðíîì

ýêîíîìèò âðåìÿ áóðåíèÿ,

èìååò áîëüøóþ ïðåäñòàâè-

òåëüíîñòü, âûñîêîå âåðòè-

êàëüíîå è ãîðèçîíòàëüíîå

ðàçðåøåíèå, îáåñïå÷èâàåò

òî÷íóþ óâÿçêó ïî ãëóáèíå,

íî èìååò õóäøåå ðàçðåøå-

íèå ïî ñðàâíåíèþ ñ êåð-

íîì: íåâîçìîæíî îïðåäå-

ëèòü ïðîíèöàåìîñòü, ðàç-

ìåðû çåðåí, ìèíåðàëîãèþ.

Ñ 2011 ãîäà â ÎÎÎ «ÒÍÃ-

Ãðóïï» íà÷àë ïðèìåíÿòüñÿ ýëåêòðè÷åñ-

êèé ìèêðîñêàíåð MCI, ïðîèçâîäèìûé â

êîìïàíèè CPL (China Petroleum Logging

CO., LTD). Èññëåäîâàíèÿ äàííîé àïïà-

ðàòóðîé ïðîâåäåíî â 17 ñêâàæèíàõ è êîí-

òðîëüíî-ïîâåðî÷íîé ñêâàæèíå.

MCI ïðåäñòàâëÿåò ñîáîé ïðèáîð, èç-

ìåðÿþùèé ýëåêòðè÷åñêîå ñîïðîòèâëå-

íèå ïîðîä â ïðåäåëàõ ñòåíîê ñêâàæèíû.

Ðåãèñòðàöèÿ äàííûõ ïðîâîäèòñÿ ñ ïî-

ìîùüþ 144 ïðèæèìíûõ ýëåêòðîäîâ,

ðàñïîëîæåííûõ ïî ïåðèìåòðó ñêâàæè-

íû. Ïîëó÷åííûå êðèâûå îòðàæàþò èç-

ìåíåíèÿ îòíîñèòåëüíîé ìèêðîýëåêò-

ðîïðîâîäíîñòè ïëàñòà ïåðåä ýëåêòðî-

äîì, ñâÿçàííûå ñî ñòðóêòóðíîé è ýëåê-

òðîõèìè÷åñêîé íåîäíîðîäíîñòüþ. Äàí-

íûå âàðèàöèè òîêà ýëåêòðîäà ñîîòâåò-

ñòâåííî îáðàáàòûâàþòñÿ è êîíâåðòèðó-

þòñÿ â öâåòíûå èëè ïîëóòîíîâûå èçîá-

ðàæåíèÿ, îòðàæàþùèå ðàçíîñòü ïëàñ-

òîâûõ ñîïðîòèâëåíèé, ÷òî ïîçâîëÿåò äå-

òàëüíî îïðåäåëÿòü ýëåìåíòû çàëåãàíèÿ

ïëàñòîâ, âûäåëÿòü èíòåðâàëû òðåùèíî-

îáðàçîâàíèÿ è îïðåäåëèòü èõ ïëîòíîñòü

è ðàñêðûòîñòü. Äàííûå èìåþò ñòðîãóþ

àçèìóòàëüíóþ ïðèâÿçêó.

Ýëåêòðè÷åñêèé ìèêðîñêàíåð MCI

ðåøàåò ñëåäóþùèå çàäà÷è:

– îïðåäåëåíèå ýëåìåíòîâ çàëåãàíèÿ

è õàðàêòåðèñòèê ïëàñòîâ;

– îöåíêà óñëîâèé îñàäêîíàêîïëåíèÿ;

– âûÿâëåíèå è êîëè÷åñòâåííàÿÐèñ. 3. Ïðèìåð ðåçóëüòàòîâ êîëè÷åñòâåííîé îáðàáîòêè ïàðàìåòðîâ òðåùèí.
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Ðèñ. 4. Ïðèìåð àíàëèçà ãåîìåòðèè ñòâîëà ñêâàæèíû.
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Òåë.: 8-(85594)-9-14-00.

Ðèíàò Íóðóëëîâè÷ Àáäóëëèí

Íà÷àëüíèê ÎÌÏ 31 ÍÒÓ.

Òåë.: 8-(85594)-9-15-18.

ÎÎÎ «ÒÍÃ-Ãðóïï», Áóãóëüìà, óë. Âîðîøèëîâà, 21.

îöåíêà ïàðàìåòðîâ òðåùèí;

– àíàëèç ïðîôèëÿ ñêâàæèíû;

– ñòðàòèãðàôè÷åñêàÿ êîððåëÿöèÿ ðàçðåçà;

– àíàëèç íàïðÿæåííîãî ñîñòîÿíèÿ ãîðíûõ ïîðîä.

Íà ðèñóíêå 1 ïðåäñòàâëåí ñòðóêòóðíûé àíàëèç ïî äàí-

íûì MCI ñ îïðåäåëåíèåì óãëîâ è àçèìóòîâ ïàäåíèÿ ïëàñ-

òîâ. Íà ïîñëåäíåé äîðîæêå ïðèâåäåíà ñòàòèñòèêà ïî óã-

ëàì ïàäåíèÿ â âèäå ãèñòîãðàììû è ðîçû-äèàãðàììû àçè-

ìóòà ïàäåíèÿ ïëàñòîâ, â äàííîì ñëó÷àå îñíîâíîå íàïðàâ-

ëåíèå ïàäåíèÿ ïëàñòà – þãî-çàïàä.

Ïðîêàëèáðîâàííûå ýëåêòðè÷åñêèå èìèäæè, ïîëó÷åí-

íûå ñ ïîìîùüþ MÑI, ïðåäñòàâëÿþò êàðòó ïðîâîäèìîñòè

ñòåíêè ñêâàæèíû, â îñíîâíîì, â çîíå ïðîíèêíîâåíèÿ. Çíà-

÷åíèÿ ïðîâîäèìîñòè êàæäîãî èçìåðèòåëüíîãî ýëåêòðîäà

MÑI ïåðåâîäÿòñÿ â çíà÷åíèÿ ïîðèñòîñòè. Òàêèì îáðàçîì

èçîáðàæåíèå ýëåêòðîïðîâîäíîñòè ïðåîáðàçóåòñÿ â èçîá-

ðàæåíèå ïîðèñòîñòè. Â ðåçóëüòàòå îáðàáîòêè òàêîãî èçîá-

ðàæåíèÿ ìîæíî îïðåäåëèòü ñðåäíþþ ïî âñåì ýëåêòðî-

äàì âòîðè÷íóþ ïîðèñòîñòü è äðóãèå ïàðàìåòðû. Ñëåäóþ-

ùàÿ ñêâàæèíà âñêðûëà êàðáîíàòíûå îòëîæåíèÿ àëåêñèíñ-

êîãî è òóëüñêîãî ãîðèçîíòà (1160,0-1226,0 ì). Âòîðè÷íàÿ

ïîðèñòîñòü (PHIT-S) ïîðîâîãî è ïîðîâî-êàâåðíîâîãî òèïà

è èçìåíÿåòñÿ â ïðåäåëàõ 0,19-6,46 % (Ðèñ. 2).

Âûñîêàÿ ðàçðåøàþùàÿ ñïîñîáíîñòü ìåòîäà ïîçâîëÿ-

åò îïðåäåëèòü òèï òðåùèí, èíòåðâàëû ðàçâèòèÿ òðåùèí, à

òàêæå ïðîâåñòè êîëè÷åñòâåííûé àíàëèç òðåùèí. Âûäåëåí-

íûå òðåùèíû ãðóïïèðóþòñÿ â èíòåðâàëû.

Ïðîãðàììíîå îáåñïå÷åíèå ïîçâîëÿåò ïðîâîäèòü àíà-

ëèç òðåùèíîâàòîñòè, ïîñëå òðàññèðîâàíèÿ

òðåùèíû íà äèíàìè÷åñêîì èìèäæå îïðåäå-

ëÿþòñÿ ñëåäóþùèå êîëè÷åñòâåííûå ïàðàìåò-

ðû: ðàñêðûòîñòü òðåùèíû (FRAC_FVA), äëè-

íà òðåùèíû (FRAC_FVTL), ïëîòíîñòü òðåùèí

(FRAC_FVDC) è òðåùèííàÿ ïîðèñòîñòü

(FRAC_FVPA) (Ðèñ. 3).

Ïî 6-òè áàøìàêàì êðîìå ýëåêòðîïðîâîä-

íîñòè îïðåäåëÿþòñÿ è ðàäèóñû ñêâàæèíû, ÷òî

ïîçâîëÿåò òàêæå âåñòè è àíàëèç ñòðåññîâîãî

ñîñòîÿíèÿ ñòâîëà ñêâàæèíû. Íà 5-é äîðîæêå

ïðåäñòàâëåíà êðèâàÿ óêàçàíèÿ ýëëèïòè÷íîñ-

òè ñòâîëà ñêâàæèíû, íà 6-é äîðîæêå – àçèìóò

è àìïëèòóäà âûâàëîâ; 7-ÿ äîðîæêà: ïðåäñòàâ-

ëåíèå àçèìóòà íàïðàâëåíèÿ âûâàëîâ â âèäå

ðîçû äèàãðàììû. Íà ïðåäñòàâëåííîì ïðèìå-

ðå (Ðèñ. 4) âûâàëû ñòåíîê ñêâàæèíû îáíàðó-

æåíû â îñíîâíîì â íèæíåé ÷àñòè èíòåðâàëà

èññëåäîâàíèÿ. Íàïðàâëåíèå òåêóùåãî ìàêñè-

ìàëüíîãî ãîðèçîíòàëüíîãî ãëàâíîãî íàïðÿæå-

íèÿ ïîðîä â ðàéîíå âûâàëîâ îïðåäåëåíî êàê

þã-ñåâåð (àçèìóò 170-180°). Âûâàëû ñòåíîê

ñêâàæèíû, èçìåðåííûå ãðàäóèðîâàííûì êà-

íàëîì ðàäèóñîìåðà, äîñòèãàþò 2,26 ñì (íà-

ïðèìåð íà ãëóáèíå 1928-1932,6 ì) è 5,05 ñì

(íà ãëóáèíå 1940,6-1944,1 ì).

Çàêëþ÷åíèå

Èñïîëüçîâàíèå ýëåêòðè÷åñêîãî ìèêðî-

èìèäæåðà (MCI) ïîçâîëèò îïðåäåëÿòü ýëåìåí-

òû çàëåãàíèÿ ïëàñòîâ â íåîáñàæåííûõ ñêâà-

æèíàõ, âûÿâëÿòü òðåùèííûå, êàâåðíîçíûå

çîíû è òîíêîñëîèñòûå ïðîïëàñòêè è æåëîáà, ÷òî ïîâûñèò

äîñòîâåðíîñòü âûäåëåíèÿ êîëëåêòîðîâ â êàðáîíàòíûõ ïî-

ðîäàõ è îïðåäåëåíèÿ êîëëåêòîðñêèõ ñâîéñòâ.

A.R. Rahmatullina, V.S. Dubrovsky, R.N. Abdullin. Various

results of the electrical imager usage in TNG Group Ltd.

The paper is dedicated to experience of the electrical micro

scanner application for well survey. Electric micro scanner enables

to define strata and splits position elements, as well as to determine

characteristics of splits and evacuated space, primary and secondary

porosity, and minimum horizontal intensity direction.

Key words: micro scanner, split, primary and secondary

porosity, well survey.




